Proton pump inhibitors (PPIs), first used in 1989, attained regulatory approval as safe for long-term use to prevent ulcers in high-risk patients and to treat various gastrointestinal pathologies ([@R1]). Subsequently, PPIs have been prescribed for long-term use and are one of the costliest, widely prescribed medications given to prevent and treat gastritis, laryngeal symptoms ([@R5]), and gastroesophageal reflux disease (GERD) symptoms ([@R4]; [@R16]; [@R19]; Thompson, Black, et al., 2018). Evidence published since 2013 supports deprescribing patients with no exclusion criteria to limit the comorbidities associated with long-term PPI use ([@R1]; [@R6]; [@R8]; [@R11]; [@R13]; [@R21]; [@R24]).

Background
==========

Longitudinal, observational cohort studies report associations between long-term PPI use and community-acquired pneumonia, *Clostridium difficile* infections, diarrhea, chronic renal insufficiency, headaches, hypocalcemia, osteoporotic fractures, hypomagnesemia, vitamin B~12~ deficiency, and QT prolongation ([@R4]; [@R8]; [@R11]; [@R13]; [@R24]). Other associated concerns are an increased risk for developing gastric tumors and gastric carcinoma. [@R10] presented two case studies demonstrating hypergastrinemia secondary to PPI therapy, concluding that enterochromaffin-like carcinoids could arise from long-term PPI use. [@R2] reported a case study of severe iron-deficiency anemia associated with long-term PPI use. A large cohort study of veterans by [@R24] cited excess risk of death among those taking PPIs for a long time without necessity, when compared with those taking histamine receptor agonists (H2RAs).

According to [@R1], PPIs are inappropriately prescribed 48.59% of the time. In Australia, [@R19] estimated inappropriate use at 50%. [@R21] reported that 50% of Canadian patients remained on PPIs long-term without need. In a U.S. cohort study of PPI use between 2001 and 2011, [@R7] revealed high correlations between new onset of long-term PPI use and low-income/low education levels. Of these long-term users, 96% did not have a diagnosis that necessitated PPI therapy ([@R7]).

Exclusion criteria for deprescribing PPIs are advanced stages of GERD, Barrett\'s esophagitis, tumor or metastasis, mechanical ventilation, hospice or palliative care, radiation therapy or chemotherapy, pathological hypersecretory conditions, use of antiplatelet or anticoagulation therapy, variceal or gastrointestinal hemorrhages, or long-term nonsteroidal anti-inflammatory drug use ([@R1]; [@R21]). Patients not meeting Los Angeles (LA) Classification (Table [1](#T1){ref-type="table"}) Grade C or D gastroesophageal reflux symptoms and with no history of ulcers or disease-related pathological gastropathies may be deprescribed from PPIs after 4--8 weeks of use ([@R4]).

###### The Los Angeles Classification of Esophagitis

  Grade   Definition
  ------- ----------------------------------------------------------------------------------------------------------------------------------------------------
  A       One (or more) mucosal break no longer than 5 mm that does not extend between the tops of two mucosal folds
  B       One (or more) mucosal break more than 5 mm long that does not extend between the tops of two mucosal folds
  C       One (or more) mucosal break that is continuous between the tops of two or more mucosal folds but which involves less than 75% of the circumference
  D       One (or more) mucosal break which involves at least 75% of the esophageal circumference

*Note.* Adapted from "The Los Angeles Classification of Gastroesophageal Reflux Disease," by S. S. Sami and K. Ragunath, 2013, *Video Journal and Encyclopedia of GI endoscopy, 1*, pp. 103--104. Copyright 2013 by Elsevier GmbH. Used with permission.

Many patients report taking PPIs for years without reason and are reluctant to cease use ([@R1]; [@R4]; [@R16]; [@R19]; [@R21]; [@R24]). [@R21] performed a scoping review of seven survey studies, four qualitative studies, and one randomized controlled trial. One of these studies evaluated patient preferences with respect to decreasing or ceasing PPI use. [@R21] cited patients reporting significant value in controlling their GERD symptoms along with anxiety about rebound symptoms with PPI dose reductions. Furthermore, they found that patients held a wide range of attitudes about long-term PPI use and tapering dosages. They cautioned that sensitivity must be given to patient preferences when negotiating shared decisions to continue or taper dosing ([@R21]). Rather than total cessation, [@R21] reported that appropriate patients were willing to taper to the lowest dose for symptom control. The economic savings of limiting long-term PPI use correlated to decreased side effect-related costs and medication cost reductions with as-needed use ([@R22]). In a review of PPI use across international borders, [@R16] concluded that deprescribing efforts should be a priority, due to worldwide excess use.

Deprescribing Challenges Call for Evidence-Based Practice Guideline Use
=======================================================================

Since 2014, gastroenterologists have routinely advised primary care providers (PCPs) to deprescribe patients without exclusion criteria after 8 weeks or less, but with minimal guideline support ([@R1]; [@R4]; [@R19]). [@R21] reported strong evidence that few patients required therapeutic care with long-term PPI use. Deprescribing constituted multiple options: sudden abruption, tapering to half dosing and then to use as needed, or substituting H2RAs to control rebound GERD symptoms ([@R1]; [@R4]; [@R19]; [@R21]). Except for abrupt cessation, all of these methods were supported by the evidence ([@R1]; [@R4]; [@R19]; [@R21]). Notwithstanding, patients occasionally ceased long-term use of PPIs abruptly and reported symptoms of rebound acid hypersecretion (RAHS). Evidence does not support abrupt cessation ([@R4]; [@R16]; [@R19]; [@R21]), as RAHS might inhibit PPI cessation maintenance in deprescribed long-term users.

[@R25] cited studies promoting standard reflux precautions with no decrease in GERD incidence. Lifestyle precautions (e.g., avoidance of heavy late-night meals, spicy and acidic foods, tobacco, alcohol and caffeine) have been promoted empirically to reduce GERD symptoms ([@R15]). Lifestyle and dietary recommendations have not been found to be associated with the development, management, or progression of GERD, except in studies with small sample sizes ([@R15]).

[@R18] performed a systematic review of the evidence to update lifestyle and dietary recommendations helpful in GERD symptom management. Two randomized controlled trials suggested weight loss and tobacco cessation to manage GERD and also cited avoidance of late-night meals and head elevation in bed as effective for managing nocturnally occurring GERD symptoms ([@R18]). Only these four lifestyle changes were found to be effective for managing GERD in the evidence ([@R18]).

Primary care providers may rely on experience in choosing deprescribing methods. The use of deprescribing guidelines could help patients share in decision making for tapering and cessation to improve sustained outcomes ([@R21]). Prescribers must consider patient values and preferences ([@R21]; [@R22]).

Identification of Site-Specific Need for Evidence-Based Guideline Use
=====================================================================

In a California-based Veterans Administration (CVA) primary care (PC) clinic population, the usual deprescribing care for appropriate patients is performed by PCPs. Proton pump inhibitors are typically deprescribed after 4--8 weeks of use, per institutional pharmacy recommendations implemented in 2015. Primary care providers globally advise patients to seek follow-up if their GERD symptoms return. Tapering and substitution with formulary H2RAs are recommended without parameter specifications.

Problems with the usual care occur without structured follow-up. Patients may abruptly cease use of PPIs and experience RAHS and resume them by purchasing them over the counter. CVA PCPs are not specifically guided to seek testing for *Helicobacter pylori* antibodies or to order endoscopies after deprescribing patients who report ongoing GERD symptoms following deprescribing failures. [@R4] recommend selection for exclusion of deprescribing be made for patients known to have L.A. Classification C or D GERD, with or without a history of ulcers. [@R4] also recommend in their PPI deprescribing guideline that patients failing deprescribing be tested for *Helicobacter pylori* antibodies.

CVA PCPs are not guided to deprescribe PPIs according to the breadth of exclusion criteria recommended in other guidelines. Two patient care instruction sheets are provided for PCPs to give to patients, which discuss overutilization of PPIs and associated risks and offer dietary guidance with foods to choose and avoid to manage GERD. The food lists are not supported by current evidence to reduce GERD symptoms ([@R18]). Patients report resuming PPIs due to their efficacy, even with risks for many long-term users ([@R4]; [@R16]; [@R21]). Follow-up mechanisms to reassess patients at intervals following deprescribing are supported by newer evidence to expedite sustained cessation of use ([@R4]; [@R16]). Patients who continue to take PPIs after deprescribing may forgo timely endoscopies and biopsies, which diagnose *Helicobacter pylori* antibodies, Barrett\'s esophagitis, or esophageal cancer.

Three PPI Deprescribing Guidelines Found in the Evidence for Translation
========================================================================

New protocols recommend use of specific objective criteria for deprescribing PPIs with tapering choices and close follow-up care. In their pilot study of 10 elderly nursing home residents, [@R1] developed a guideline for PPI deprescribing by reducing the dose in half every 3 weeks and then changing the frequency to every-other-day use over 3 weeks. Follow-up assessments were recommended by a clinical pharmacist every 3 weeks during deprescribing over the course of 12 weeks ([@R1]). This guideline requires four follow-up visits or phone call assessments during tapering ([@R1]).

In 2013, [@R19] developed a PPI deprescribing guideline in Australia. Fifty-seven PPI users were recruited in this feasibility study; six participated and achieved successful cessation for a minimum of 6 months. Tapering was recommended by reducing PPI dosing in half using a symptom action plan to add doses as needed or to return to the prior dose to alleviate onset of associated, severe RAHS during deprescribing ([@R19]). Ten-minute pharmacy-led interventions by phone occurred every 2 weeks during the 6 weeks of deprescribing; additional phone calls were made 6 weeks and 6 months after deprescribing was completed for evaluation ([@R19]). On average, 4.3 phone calls were made to the six participants ([@R19]). Health professionals spent 1.5 hours per deprescribed patient ([@R19]).

[@R4] constructed an evidence-based PPI deprescribing guideline with multidisciplinary input from experts in Canada. Development was based on data from meta-analyses of randomized controlled trials and primarily from cohort studies. [@R4] PPI deprescribing guideline aims to improve effective PPI deprescribing with simple, tapering instructions and follow-up care to mitigate patient safety risks. It was developed with specific GRADE (Grading of Recommendations, Assessment, Development, and Evaluation) criteria ([@R3]) and incorporates use of the L.A. Classification of GERD for international use ([@R4]).

First developed in 1994, the LA Classification of GERD was supported in 1999 by the World Organization of Gastroenterology after it was presented at the Los Angeles World Congress of Gastroenterology (Table [1](#T1){ref-type="table"}). This classification system uses endoscopic findings and circumferential measurements to objectively determine the severity of GERD by enumerating and measuring erosions in mucosal breaks of *greater than* or *less than* 5 mm in size and the degree of erosions between the tops of two mucosal folds ([@R14]; [@R20]). Use in clinical decision-making for deprescribing may ensure that patients with severe GERD are not inappropriately deprescribed PPIs. [@R14] and [@R20] confirmed that the L.A. Classification of GERD remains the most widely used tool for classification of GERD severity.

[@R4] recommend *against* deprescribing for patients known to have L.A. Classification C or D GERD, regardless of a history of ulcers. [@R4] also recommend in their PPI deprescribing guideline that patients be tested for *Helicobacter pylori* antibodies if they initially fail PPI deprescribing. [@R1] deprescribing guideline does not incorporate the L.A. Classification of GERD in clinical decision-making that excluded inappropriate persons.

Peer-Led Education as an Intervention to Support Translation
============================================================

Peer-led education is supported in the evidence for practice changes. [@R9] longitudinal study reported that mandatory peer-to-peer consultation in radiology medical management reduced costs by limiting inappropriate use of high-cost imaging studies. A separate scoping review of four studies evaluated the efficacy of peer-led education in improving patient safety ([@R23]). Teams in PC utilizing training of peer-to-PCPs (i.e., MDs, nurse practitioners \[NPs\]) and peer-to-registered nurses (RNs) were able to promote improving deprescribing practices.

Description of Evidence-Based Practice Project
==============================================

The goal of this quality improvement (QI) education project was to attain consensus from CVA PCPs to try to implement a new PPI deprescribing algorithm into practice for appropriate veterans in a PC population. This project was approved by the CVA\'s institutional review board for the project site where PCPs were surveyed and educated about newer PPI deprescribing guidelines. A second nearby CVA PC location was also approved for the administration of a pretest survey for PCPs who were not to be included as participants in the education project for the purpose of collecting input about PCP satisfaction with the usual care.

A PCP peer (NP employed full-time on-site) presented three evidence-based PPI deprescribing guidelines to PCPs at one practice site after PCPs in two similar CVA PC practices completed a 12-question Likert-type survey as a pretest measure of usual care for deprescribing PPIs (*n* = 15). At the project site, provider willingness to change deprescribing care practices was assessed in three peer-led, 45-minute education sessions, 4 weeks apart, over the 12 weeks of the study with a convenience sample of five PCPs. Four board-certified internal medicine physicians and one board-certified master\'s prepared NP comprised the participant group. After 12 weeks, the Likert-type survey was again administered as a post-test survey for the five PCP participants who completed education.

Selected articles discussing the side effects of chronic PPI use and problems with abrupt cessation of use were disseminated to the participating PCPs ([@R4]; [@R17]; [@R19]; [@R21]). Three PPI evidence-based deprescribing guidelines ([@R1]; [@R4]; [@R19]) were introduced for critical evaluation. Each guideline recommended tapering PPIs prior to cessation and the intervals for follow-up of patients to ascertain cessation maintenance. [@R4] PPI deprescribing guideline required the fewest team-driven callbacks (*n* = 2) at 4- and 12-week intervals following PPI deprescribing.

Results
=======

Primary care providers agreed by consensus to pilot implementation of [@R4] PPI deprescribing guideline following 12 weeks of intermittent education dependent upon staff availability for callbacks. [@R4] PPI deprescribing guideline was perceived to represent best care practices using L.A. Classification of GERD criteria, was cited to have been developed with GRADE, and was more feasible to implement than other guidelines requiring additional phone call follow-up.

Support from the Department of Pharmacy for patient follow-up calls was not available. The NP peer surveyed the PC RNs\' interest in participating in a pilot study and willingness to call patients at 4- and 12-week intervals following deprescribing. A tool that had been used in other evidence-based projects was discussed for translation for RNs to use to support PPI cessation maintenance after tapering. Of the seven RNs providing feedback, all RNs expressed interest in supporting the project. Limited time and conflicting responsibilities were cited as barriers to RN participation. One RN offered to provide support to all five PCPs who approved of a pilot of the preferred guideline. She offered to help after hours, toward meeting a promotion requirement.

Most PCPs acknowledged in pretesting that up to one third of their patients were taking PPIs for a long term after deprescribing. Two of 15 PCPs who were pretested (13.3%) were frustrated with these results; yet, all were willing to implement an evidence-based practice (EBP) guideline to improve care. Most PCPs (83%) supported peer-led on-site education and coaching to assist with translation of EBP guideline use into practice. In total, 66.6% of the providers reported the need to taper off PPIs. By the postintervention survey, the five volunteer PCPs surveyed were in complete agreement on the four areas of the survey: Frustration (none), willingness to change, coachability, and tapering behaviors increased to 100% (Figure [1](#F1){ref-type="fig"}). Results lacked statistical power for generalizability in the postintervention survey because five of the 15 surveyed PCPs participated in the survey following the education intervention provided at the smallest local clinic site.
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Primary care providers at the PC education site explained that, following education, they had some uncertainty as to the value of a pilot launch to test the guideline due to limited resources for callbacks from staff for support and the perception that they had already begun deprescribing PPIs with tapering strategies according to [@R4] PPI deprescribing guideline. They indicated that they might not find enough appropriate remaining patients left on their panels to deprescribe according to the guideline in a pilot study. Furthermore, burnout of PCPs at this VA network was reported as high by PCPs in concurrent separate surveys and discussions. Primary care providers indicated their performance measurements were based on answering to national benchmark clinical reminder satisfaction data driving care prioritization they had no control over at local sites. Opioid deprescribing was cited by PCPs as a nationally driven measured performance priority.

The "Four Levels," established in a dissertation by Donald Kirkpatrick in 1959, and as expanded upon by [@R12], were used to ascertain the quality of this QI project. Level II changes were discovered between pre- and post-test results, specific to reported changes in PCP tapering behaviors. Level III behavior changes were cited. A physician indicated he tapered himself off long-term PPI use, subsequent to QI education. Two PCPs provided Level III evaluations of the efficacy of the education by the NP peer when they explained they were already tapering in their deprescribing practices in accordance with [@R4] PPI deprescribing guideline and therefore might not find enough subjects for a pilot study.

The NP peer (author) presented a poster with costs for the education and improved deprescribing results shown via [@R12] "Four Levels" with use of [@R4] PPI deprescribing guideline, following completion of the education project, to all stakeholders. The poster displayed historical PPI prescribing patterns, problems resulting from long-term use, and goals for reduction of risks for side effects as driving the need for practice changes and projected cost savings for improved deprescribing care. A pilot launch was abandoned, as resources were not available for nursing or pharmacy support for follow-up calls to be added to staff workloads, given demands of higher system-wide priorities cited by staff.

Education costs were ascertained by estimating average salaries of four attending physicians, one NP, and seven RNs educated in three 45-minute routine monthly staff meetings, which they were already required to attend for performance improvement (Table [2](#T2){ref-type="table"}).

###### Staff Education Cost Analysis

  Payroll       Quantity     Rate               Total Cost
  ------------- ------------ ------------------ ------------
  RN            7            \$50.00 × 2.5 hr   \$875
  NP            1            \$70.00 × 2.5 hr   \$175
  MD            4            \$95.00 × 2.5 hr   \$950
  Total wages   12                              \$2,000
  Supplies      100 copies   \$0.10 each        \$10
  Grand total                                   \$2,010

The only other cost was for copying articles to disseminate among the providers. Prescription cost savings to the organization and to patients who paid co-pays or over the counter for PPIs were presumed extensive and not quantifiable within the scope of this project. Decreases in acute care visits for complications from long-term PPI use were not measured within the scope of this project.

Project Impact and Sustainability
=================================

Nurse practitioner peer-led education to assist PCPs in deprescribing PPI practice changes in one CVA PC clinic may promote practice changes at other PC sites extending outside this healthcare system. Evidence was disseminated at a statewide NP education conference in a second poster presentation. Presentations that promote peer-led education to assist with selection of the most appropriate EBP guideline for site-specific use may be useful for integration of practice changes into application. [@R12] "Four Levels" may be utilized to ascertain the quality of similar education projects. Impact and sustainability may be higher in other organizations that can be educated to PPI deprescribing guideline use at national poster conferences. Nationally driven oversight of performance measures is predicated for providers in the VA Healthcare System, and this prioritization was found to impede EBP changes requiring full interdisciplinary integration of this guideline with callbacks to patients. The VA has not cited PPI deprescribing as a priority in PC clinical reminder reporting for benchmark care satisfaction data analysis. Success of future VA site-specific EBP projects may depend on choosing projects that address problems already identified as national clinical priorities to ensure nursing staff support for integration.

Pursuant to peer-led education at this site, PCPs were uniformly willing to pilot a study to change practice to improve care, if staff support were available, even as high rates of PCP burnout were reported system-wide during the project. Provider frustration was not found to drive willingness to change from the usual care. A majority of PCPs acknowledged in pretest surveys they cared for patients using PPIs for a long term who qualified to discontinue use; one third of PCPs were not aware to implement tapering for sustained cessation. Future research could evaluate factors other than provider frustration that promote openness to practice changes.

Strengths and Limitations
=========================

The education intervention was partly successful, even without a pilot launch, because PCPs reported higher tapering practice changes found in the evidence to be more successful for long-term PPI cessation, which constituted a Level III behavior change ([@R12]). Implementing the EBP guideline to change practice was met with a major obstacle. Primary care providers did not have staff support for interval patient callbacks at this site. Primary care providers reported perceptions of high burnout from addressing other priorities under VA national guideline oversight and cited they were tasked to meet prescribed benchmark clinical reminder satisfaction for activities, such as opioid deprescribing, to uphold as priorities for performance measures. Bureaucratic oversight inhibited a local clinic to autonomously address a grassroots effort change because limited staff resources were directed toward other previously assigned national priorities.

Conclusion
==========

The NP as a PCP peer holds a dual role of advanced practice RN and PCP to promote practice changes by providing education and coaching to both providers and staff RNs. Primary care NPs and gastroenterology (GI) nurses caring for patients in endoscopy suites may be best positioned to initiate interdisciplinary practice changes among three professional groups (i.e., MDs, NPs, and RNs). Each may serve in peer-educator roles for promoting deprescribing PPIs for appropriate patients. Gastroenterology nurses, as experts who understand LA Classification of Esophagitis, can initiate patient education for deprescribing PPIs with GI specialist input immediately following endoscopies. Gastroenterology nurses may promote peer-led education and patient education about the importance of being open to tapering off PPIs in appropriate situations, which may pave the way for PCP follow-up after endoscopies. Careful consideration of priorities supporting EBP projects may determine the success of project integration in larger organizations in PC. Identification of sites responsive to nationally driven preset practice priorities and assessment of the coexistence of PCP burnout are essential when seeking PC nursing support for practice changes.
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